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Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Original) A method for determining a location of a peak of a first correlation 
function generated by comparing a first image to a second image, at least one of the first and 
second images acquired such that the image features of that at least one image are smeared, 
the method comprising: 

comparing one of the at least one smeared image to itself at a first plurality of 
offset positions, the first plurality of offset positions corresponding to a first set of correlation 
function value points of an auto-correlation function that are distributed around a zero-offset 
position of that smeared image relative to itself; 

analyzing values of the plurality of correlation function value points of the first 
set to identify at least one width value for a peak portion of the auto-correlation function for 
the smeared image; 

determining at least a smear magnitude based at least partially on the at least 
one width of the peak portion of the auto-correlation function for the smeared image; 

determining, based at least on the determined smear magnitude, at least one 
potential location of the peak of the first correlation function to a first resolution. 

2. (Original) The method of claim 1, wherein: 

the first and second images can be offset relative to each other along a single 
dimension that is parallel to an axis of the image; and 

comparing the smeared image to itself at the first plurality of offset positions 
comprises comparing the smeared image to itself at plurality of offset positions that are 
distributed along the single dimension around the zero-offset position. 
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3. (Original) The method of claim 2, wherein analyzing values of the plurality of 
correlation function value points of the first set to identify at least one w^idth value comprises 
identifying a single width value of the peak portion along the single dimension. 

4. (Original) The method of claim 3, wherein determining at least the smear 
magnitude comprises determining at least one of a ratio of the single width value to a 
corresponding width value of the peak of the auto-correlation function for a representative 
unsmeared image along the single dimension and a difference between the single width value 
and the corresponding width value. 

5. (Original) The method of claim 2, wherein determining at least one potential 
location of the peak of the first correlation function comprises: 

determining a smear speed based on the determined smear magnitude and an 
exposure time of the smeared image; 

determining an offset distance based on the smear speed and a time interval 
between the first image and the second image; and 

determining at least one potential peak portion of the first correlation function 
in a vicinity based on the determined offset distance. 

6. (Original) The method of claim 5, wherein determining at least one potential 
peak portion of the first correlation function in a vicinity based on the determined offset 
distance comprises: 

determining a first potential peak portion of the first correlation function offset 
fi-om the zero offset position of the first image relative to the second image in a first direction 
along the single dimension; and 

determining a second potential peak portion of the first correlation function 
offset from the zero offset position of the first image relative to the second image in a second 
direction, opposite the first direction, along the single dimension. 
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7. (Original) The method of claim 5, wherein determining at least one potential 
peak portion of the first correlation function in a vicinity based on the determined offset 
distance comprises: 

determining a direction of a previously-determined image displacement; and 
selecting one of the at least one potential peak portion based on the determined 

direction. 

8. (Original) The method of claim 1, wherein: 

the first and second images can be offset relative to each other by a vector that 
can be decomposed into two orthogonal components; and 

comparing the smeared image to itself at the first plurality of offset positions 
comprises comparing the smeared image to itself at plurality of offset positions that are 
distributed in both of the first dimension and the second dimension around the zero-offset 
position. 

9. (Original) The method of claim 8, wherein analyzing values of the plurality of 
correlation function value points of the first set to identify at least one width value comprises: 

identifying a first width value of the peak portion along the first dimension; 

and 

identifying a second width value of the peak portion along the second 

dimension. 

10. (Original) The method of claim 9, wherein determining at least the smear 
magnitude comprises determining a smear magnitude and a smear line direction. 

11. (Original) The method of claim 10, wherein determining the smear magnitude 
and line direction comprises: 

determining a direction and a length of a maximum length vector combination 

of the first width value of the peak portion along the first dimension and the second width 

value of the peak portion along the second dimension; and 
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determining at least a length of a minimum length vector combination of the 

first width value of the peak portion along the first dimension and the second width value of 

the peak portion along the second dimension; 

wherein the smear magnitude is the difference between the maximum length 

vector and the minimum length vector and the smear line direction is the aligned with the 

direction of the maximum length vector. 

12. (Original) The method of claim 11, wherein determining at least one potential 
location of the peak of the first correlation function comprises: 

determining a smear speed based on the determined smear magnitude and an 
exposure time of the smeared image; 

determining an offset distance based on the smear speed and a time interval 
between the first image and the second image; and 

determining at least one potential peak portion of the first correlation fiinction 
based on the determined offset distance along the smear line direction. 

13. (Original) The method of claim 12, wherein determining at least one potential 
peak portion of the first correlation fiinction based on the determined offset distance along the 
smear line direction comprises: 

determining a first potential peak portion of the first correlation fiinction offset 
positively fi-om a zero offset position of the first image relative to the second image along the 
smear line direction; and 

determining a second potential peak portion of the first correlation fimction 
offset negatively from a zero offset position of the first image relative to the second image 
along the smear line direction. 

14. (Original) The method of claim 8, wherein comparing the smeared image to 

itself at plurality of offset positions that are distributed in both of the first dimension and the 

second dimension around the zero-offset position comprises: 
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comparing the smeared image to itself at plurality of offset positions that are 

distributed along the first dimension around the zero-offset position with no offset along the 

second dimension; and. 

comparing the smeared image to itself at plurality of offset positions that are 

distributed along the second dimension around the zero-offset position with no offset along 

the first dimension. 

15. (Original) The method of claim 1, further comprising: 

comparing the first image to the second image at a second plurality of offset 
positions, the second plurality of offset positions corresponding to a second set of correlation 
function value points selected based on the determined at least one potential peak portion; and 

determining the location of the peak of the correlation function based on at 
least some of the second set of correlation function value points. 

16. (Original) The method of claim 15, further comprising detemiining a position 
offset between the first and second images based on the determined location of the peak of 
the correlation function. 

17. (Original) The method of claim 1, further comprising: 

comparing the first image to the second image at at least one of a second 
plurality of offset positions, the second plurality of offset positions corresponding to a second 
set of correlation function value points of the correlation function that are sparsely distributed 
in at least one potential peak portion of the correlation function, each potential peak portion 
lying around one of the determined at least one potential location of the peak; 

analyzing a value of at least one correlation function value point of the second 
set to identify at least one correlation function value point of the second set of correlation 
function value points that lies within a true peak portion of the correlation function; 

comparing the first image to the second image at a third plurality of offset 

positions, the third plurality of offset positions corresponding to a third set of correlation 
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function value points selected based on at least one of the at least one correlation function 
value point of the second set of correlation function value points that lies within the true peak 
portion, the third set of correlation function value points densely distributed within at least a 
region of the true peak portion; and 

determining the location of the peak of the correlation function based on at 
least some of the third set of correlation function value points. 

18. (Original) The method of claim 17, wherein: 

the true peak portion of the correlation function has at least one characteristic 
extent in a correlation function space; and 

determining the second set of correlation function value points comprises 
selecting the correlation function value points of the second set of correlation function value 
points such that the location of the correlation function value points of the second set in 
correlation function space are sparsely distributed throughout the location of the determined 
at least one potential peak portion of the correlation function in correlation function space 
such that the correlation function value points within each of the at least one potential peak 
portion are spaced apart by a distance that is certain to locate at least one of the correlation 
function value points of the second set within the at least one characteristic extent of the true 
peak portion of the correlation function in the correlation function space. 

19. (Original) The method of claim 17, wherein comparing the first image to the 
second image at at least one of the second set of correlation function value points comprises 
comparing the first image to the second image to the at least one of the second set of 
correlation function value points according to an ordered list of the second set of correlation 
function value points. 

20. (Original) The method of claim 17, wherein analyzing the value of at least one 

correlation function value point of the second set comprises comparing the value of the at 

least one correlation function value point of the second set to a determined threshold value. 
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21. (Original) The method of claim 17, wherein selecting the third set of 
correlation function value points based on at least one of the at least one correlation function 
value point of the second set of correlation function value points that lies within the true peak 
portion comprises: 

identifying one of the at least one correlation function value point of the 
second set of correlation function value points that lies within the true peak portion that is 
farthest from an extent for the correlation function values of the correlation function value 
points that he outside of the true peak portion; and 

selecting a number of contiguous correlation function value points of the 
correlation function surrounding the identified farthest correlation function value point as the 
third set of correlation function value points. 

22. (Original) The method of claim 17, wherein selecting the third set of 
correlation function value points based on at least one of the at least one correlation function 
value point of the second set of correlation function value points that lies within the true peak 
portion comprises: 

identifying one of the at least one correlation function value point of the 
second set of correlation function value points that lies within the true peak portion that is 
farthest from an extent for the correlation function values of the correlation function value 
points that lie outside of the true peak portion; 

identifying a first one of the second set of correlation function value points that 
is adjacent to the identified farthest correlation function value point on a first side; 

identifying a second one of the second set of correlation function value points 
that is adjacent to the identified farthest correlation function value point on a second side; and 

selecting the correlation function value points of the correlation function that 
lie between the first and second adjacent correlation function value points as the third set of 
correlation function value points. 
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23. (Original) The method of claim 17, wherein selecting the third set of 
correlation function value points based on at least one of the at least one correlation function 
value point of the second set of correlation function value points that lies within the true peak 
portion comprises: 

identifying one of the at least one correlation function value point of the 
second set of correlation function value points that lies within the true peak portion that is 
farthest from an extent for the correlation function values of the correlation function value 
points that lie outside of the true peak portion; 

identifying a first one of the second set of correlation function value points that 
is adjacent to the identified farthest correlation function value point on a first side; 

identifying a second one of the second set of correlation function value points 
that is adjacent to the identified farthest correlation function value point on a second side; and 

selecting, as the second set of correlation function value points, the correlation 
function value points of the correlation function that lie within a range of the identified 
farthest correlation function value point defined based on at least one of the first and second 
adjacent correlation function value points. 

24. (Original) The method of claim 17, further comprising determining a position 
offset between the first and second images based on the determined location of the peak of 
the correlation function. 

25. (Original) The method of claim 1, further comprising obtaining the first and 
second images using an image-correlation optical position transducer having a readhead that 
is movable relative to a member having an image-determining surface. 

26. (Original) A recording medium that stores a control program, the control 
program executable on a computing device usable to receive data corresponding to a first 
image and a second image suitable for determining a correlation function, at least one of the 
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first and second images acquired such that the image features of that at least one image are 
smeared, the control program including instructions comprising:: 

instructions for comparing one of the at least one smeared image to itself at a 
first plurality of offset positions, the first plurality of offset positions corresponding to a first 
set of correlation function value points of an auto-correlation function that are distributed 
around a zero-offset position of that smeared image relative to itself; 

instructions for analyzing values of the plurality of correlation function value 
points of the first set to identify at least one width value for a peak portion of the auto- 
correlation function for the smeared image; 

instructions for determining at least a smear magnitude based at least partially 
on the at least one width of the peak portion of the auto-correlation function for the smeared 
image; 

instructions for determining, based at least on the determined smear 
magnitude, at least one potential location of the peak of the first correlation function to a first 
resolution. 

readhead that is movable relative to a member having an image-determining surface. 
27-29. (Canceled) 



